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A hormoae patch 



The present {nvention reiates to a patch to be applied to the skin, which is also termed a 
transdermal therapeutic system (TTS). 

Dermal patches for die transdermal administration of drug substances are known. One problem 
with these preparatiopiS is the resorption of sufficientiy large amounts of active ingredient per 
unit area and per unit time, because many drug substances which are deposited on or saick on to 
die skin in a topical preparation do not pass through the skin in sufrlcient amounts. 

For this reason, so-called resorption accelerators, which are also termed penecraiion improvers, 
resorption promoters or enhancers, have been investigated and have been incon^oraied in derm.al 
patches. In this manner, it has often been possible to achieve the desired pharmacoiogicai effect 
:br die first time. Examples of resorption accelerators include propylene glycoL polyemylene 
iiiycols of lower molecular weight, oleic acid, isopropyl myrisiate. myrisioi. 'Gaitsfosse" 
Transcutoi, "Henkel" Eutanol, glycerol monoiaurate ( = "Hais" Im.vitor 312). a panial giyceride 
of ricinoleic acid { = "^1015" Softigen 701}, unsaturated polyglycoiised giycerides 
(^''Gattefosse^ Labratll Mi944CS). 'Gattefosse^ Labrafac Hydro WL1219, Estasan GT60. 
saturated polyglycoiised giycerides (=X'attefosse" Labrasol), phospholipids, etc. Further 
literature thereon: Rieg-Falscn, et al. 1989, Watkinson, .A.C. et ai. 1991, and Hadgraft. J. 
and Guy. R.H. (eds.): Marcel Dekker Inc. N.Y. 1989. 

A trai^sdermal dierapeutic system (TTS) having a backing film and having an acrylate-based 
pressure-sensitive adhesive, having a hormone content and a content of a plurality of resorption 
accelerators, is already known from WO-A-96/08 255, wherein 

the hormone content is provided by a content of levcnorgestrel. and wherein 



the resorption accelerators may cotriprise, amongst others, a Cs.22 fatt>* add such as oleic 
acid (page 6, line 25), or 2-{2-ethox\'eLhox>')-^thancl; a irnxture of oleic add and 2-(2- 
ethoxyethox>')-ethanoI per se is not cited; claim 1 . 

Acrv'fate-based pressure-sensitive adhesives form part of the prior an, such as those based on 
DUROTAK*tbr example, which are obtainable by the radical poiymerisation of butyl acrylaie, 2- 
ethyihexv'l acrviate, methacrviate, ^inyl acetate, acrv'Iic acid and/or hydro?c\'ethyi acrylate; see 
the list of monomers for DUROTAK* 280-2237, for example. 

Compared with this prior art, the present invention relates to a transdermai therapeutic system 
(TTS) transdermal therapeutic sv^stem (TTS) having a backing Sim, having an aciylaje-based 
pressure-sensitive adhesive, having a hormone conteni and a content of resorption accelerators and 
having a protective Sum, wherein 

the hormone content is provided by a content of oestrogen and/or gestagen and/or 
androgen, and wherein 

the resorption accelerators are the rw substances oleic add and 2-{2-ethoxyethoxy)- 
eth^oL 

The present invendon therefore relates to a patch to be applied to the skin, which is also 
termed a transdermal therapeutic system (TTS), in which up to three drug substances are 
contained which are released from the TTS, through the skin, into the body (systemic 
ciroilation) of the human or of the animal. The dermal patch consists of a backing film and a 
pressure-sensitive adhesive in which the drag substances as wei! as other substances, for 
example resorption accelerators, are situated. In addition, a farther adhesive layer is optionally 
provided, as is a protective Sim, which is removed by pulling it off before the patch is used. 



Tnerefore, xhis Invention aJso relates lo the use of a mlxmre of Lhe v^o subsiances oleic acid and 
2-(2-ethoxyeihoxy)ethanol jointly in a TTS as enhancers for oesirogens such as oesnadiol and 
ethinyl oestradiol, gestagens such as norethisterone acetate, (evonorgestrei or chiormadinone 
acetate and/or androgens such as testosterone. 

Moreover, it should also be emphasised as being advantageous that these are wo known 
substances, which are customary and harmless as adjuvant substances in pharmaceucicai 
preparations, and are not new chemicai substances which would involve the risk of side-effects 
and would have to be tested in long-term toxicoiogical investigations before they could be 
employed in a medicine for human use. 

This invention further relates to a transdermal therapeutic sys^m which is characterised in that 
rhe oestrogen can be oestradiol or ethinyl oestradiol and the gestagen can be norejJiisterone 
acetate, ievonorgesirel, progesterone or chiormadinone acetate, and che androgen can be 
testosterone, wherein these hormones can also be used in the form of oDher salts or esters, 
or of the bases also. 

The transdermal therapeutic system according to the invention may be characterised in that 
the acrylate-based pressure-sensitive adhesive is obtained by the radical polymerisation of 
butyl acrylate, Z-ethylhexyl acryiate, methacryiate, vinyl acetate, acrylic acid, 
hydroxyethyl acrylate or from mixtures of some or all of the cited monomers, and/or that 
cross! inking agents and/or other adjuvant substances have been added in an amount iess 
than 2 % , 

Tne transdermal therapeutic system according to the invention m.ay further be characterised 
in Lhai die ratio by weight of oleic acid to 2-{2-ethoxyethoxy)-ethanol is 2:1 to 1:2, preferably 
1.5:1 to 1:1.5, and the amount of this mixture is i - 10 percent by weight with respect CO 
:he TTS weight, including all the active ingredients and adjuvant substances, but without 
the films such as the backing nim and the release liner. 



Tlie transdermal therapeutic system according to the invention may further be characterised 
in that it contains 

oestradiol and norethisterone acetate, or 
oestradiol and ievonorgestreL or 
ethinyl oestradiol and levonorgestrel, or 
testosterone. 

Example and comparative examples 1 to 5 

!n the context of our work on die devdopment of dermal patches con:prismg different drug 
substances, a very large number of penetration improvers has been incorporated in the 
formulation, and the release of the active ingredient has been invesugated. Tne latter has been 
nested in the USP p;?dd!e apparatus (described in United States Pharmacopoeia XXHl), 
penetration through "hairless mouse skin" has been tested using the Franz cell model (Franz 
L'slI: Frarcz, T,J.. J. Invest. Dermatol. 1975 (64). pages 191-195). and penetration through 
human stratum corneam has likewise been tesred in Lhe Franz ceil. Tne penecration-promoiing 
substances comprised oleic acid DAB 10, 2-(2-ethoxyethoxy)eihanoi, Eutanol G (DAJB 10), 
Labrafac and Labrafii, as well as mixtures comprising oleic acid/2-(2-ethoxyethcxy)ethanoU 
oleic acid/Labrafu, and oleic acid/Labrafac, in a ratio of approximately 1:1. 

Tne release of active ingredient . with time in the USP paddle apparatus exhibited no great 
differences. 

On measuring the pennearion through animal skin, and panicularly through human stratum 
corneum» however, it was shown that dermal paicnes which were produced with a mixture of 
oleic acid and 2-(2-ethoxyethoxy)emanol in a ratio of approximately 1:1 as enhancers gave 
significandy higher permeation rates than those which were observed on the addition of the 
individual enhancers or without enhancers. It was surprising that the mixmrt of oleic acid and 
Z-(2-eihoxye*atOxy)eihancl gave permeation rates which were higher man those obtained when 



- 5 - 

using mixrures of oleic acid and other enharicers. The former mixture is obviously distinguished 
by ics speciaJ resorprion-acceleraring propenies. 



An HPLC meihod such as that which is familiar lo one skilled in the an was employed for die 
analysis of the aciive ingredient conient in ihe acceptor mediunfi. 



CLAEVIS 



A transdermal therapeiitic system (TTS) having a backing sim, having an acrviate-based 
pressure-sensitive adhesive, having a hormone content and a content of resorpnon 
accelerators and having a protective 51m, wherein 

the hormone content is provided by a content of oestrogen and^or gestagen and/'or 
androgen, and vvhereLn 

the resorption accelerators are Lhe v^o substances oleic acid and 2-{2-ethoxyethoxY)- 
ethanoL 

A transdermal therapeutic system (TTS) according to claim 1, charaaehsed in thai the 
oestrogen is oestradioi or ethinyl oestradiol and the gestagen is norethisterone acetate, 
levonorgestre!, progesterone or chiormadinone acetate, and the androgen is 
testosterone, wherein these hormones can "Iso be used in the form of other salts or 
esters, or of the bases also. 

A transdermal therapeutic system (TTS) according to claim i or 2, charaaerised in Lhat 
the aciylate-based pressure-sensitive adhesive has been obtained by the radical 
polymerisation of butyl acrylate, 2-ethylhexyl acrylate, methacrylate, vinyl acetate, 
acrylic acid» hydroxyethyl aciyiate or from mixtures of some or all of the cited 
monomers, and/or that crossiirJcing agents and/or other adjuvant substances have been 
added in an amount less than 2 %. 

A transderTTiai therapeutic system (TTS) according to any one of ciaims 1 to 3, 
charaaehsed iXi that the ratio by -.veight of oleic acid to 2-{2-ethoxyethoxv')etbjuiol is 2:1 
to 1:2. preferably 1.5:1 to 1:1.5, and the amount of this mixture is 1 - 10 percent by 



percent by weight wiih respect lo the TTS ^^-eighi, including ail ihe active 
Ingredienis and adjuvant subscances, but withoui ihe films such as ihe backing fiim 
and die release Uner. 

A transderniai therapeutic system (TTS) according lo any one of ciaims 1 lo 4, 
characterised in diat oleic acid and 2-(2-e[hoxyethoxy)e[hariO! have been incorporated in 
a ratio of approximately i : L 

A transdermal therapeutic systen- (TTS) according to any one of clain:iS I lo 5, 
charccterised in diat \i contains oesiradioi and noreihisterone acetate. 

A transderma! therapeutic systeni (TTS) according to any one of claims 1 to 5, 
charccterised in that it conDins oesuadiol and levonorgesire!. 

A transderrr.a! therapeutic system (TTS) according to any one of ciaims I to 5, 
charaaerised in that it contains ethinyl oesiradioi and levonorgesirei. 

A transdermal therapeutic system (TTS) according lo any one of claims I to 5. 
characterised in thai it contains testosterone. 
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1. Dr A J VVickcns. ot 24 Honeyputs Rnad. MaytinJ. Woking. >urrcy. CtVll OyW. Hn^iland. Jt* 
hereby dedare thai I am fully ctmvtTsam wirh the English and Cicrman ianguai!e> *^nd ihai i*^ ihe hesi 
of my knowledge belief rhc fc>lh>wing is a true itdnshuon niade by iv.c m\y the }:ni:Ji>h ];ini:ia*i:e 
..f international Paieni Application PCT/EP/03229. Publication No. \V() ^;7.(.)3698. in the nanw t>t 
Labtech Gesellschaft tiir technulogische Forschung und Flmwickiunii inhH. 

Title* A hormone patch 

Signed this /T. day of Or c 1997 




wo 97/03698 



PCT/EP96/05229 



A faornione patch 

The nresent invention relates to a patch to be applied to the skin, which i$ also termed a 
transdenSal therapeutic system (TTSX in which up to three drug substances are comaiaed: 
which are released from the TT£, through the slda into the body (systemic circulaiion) of the 
human or of ihe animai. The dermal patch comprises a backing film and a pressure-sensitive 
adhesive in which the drug substances as well 35 other substances, for example resorption: 
accelerators, are situated. In addition, a further adhesive layer is cpticnaily provided, as is a 
protective filrn, which is removed by pulling it oif before the patch is used. 

Dermal parches for the transdermal admiristration of drug substances are know-n. One problem: ■ 
with these preparations is the re^rption of sufficiently large amounts of active ingredient per msi 
area and per unit time, because many dmg substances which are deposited on or stuck on to ifee 
skin in a topical preparadon do not pass throu^ the skin m sufficient amounts. 

For this reason^ so-cailed resorption accelerators, which are also termed penetration improvers, 
resorption promoters or enhancers, h-ave been investigated and have been incorporated in deitiiai 
patches. In this manner, it has often been possible to achieve the desired pharmacological fe^ct for 
the first time. Examples of resorption accelerators include propvlene glycol polyethylene glyc. Is of- 
lower molecular weight, oleic acid^ isopropyl m^ristate, mviistoL "Gattefosse'^ Transcutol, 
"Herikel" Eutanol glycerol monolaurate (="Huls' Imvitor 3 121 a panial ghxeride of ricindeic acid 
(="HuIs" Softigen 701), unsaturated polydycolised glycerides (^''Gaitefosse" Labrafil M1944CSX 
"Gartefosse" Labrafec Hydro WL12I9, Estasan GT60. sauirated polygiycoiised ^^c^des 
(="Ganefosse" Labrasol), phospholipids, etc. Funher literature thereon: Rieg-Falson, F. eiaL 1989, 
WaLkinsoa A.C. et ai !99L and Hadgraft. J, and Ouy. R.H. (eds.): Marcei Dekker inc. N.Y, 
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Phis ip.vention relates rc> fhe lise of a mixiure of 'he iwo subsiantvs okk acid amJ I t 2 
eihoxyeihOKy)eilianol jointly in a ITS 3S enhancers for wstrogeiK such as i^^stradloi ivw ^ihmyl 
oes^Tadiol, gestagens such as noreihisrerone acetate. *-:^vonor£CSirc! or chiorniadinon^^ acei:iic 
an<i/or androgens such as testosierone. 

lii ihe coniexi of our work on tiie (teveiopnient ot dermal patches coir-pvlsing d;tferc?a drug 
substances, a ver^^ large number of peneiraiion improvers has been incori^oriiicd \n ii>e 
formulaiioii. and the release of rhe active ingrediem has been investigated. The lau^er lias been 
tested ia the USP paddfe apparatus (d€scril>ed in linued Siaies Pliarnjacopoeta XXill). 
peneiraiion through ''hairless mouse skin** has been tested using the Franz ceil modd (Franz 
cell: hranz, T.J., J. Invest. Dermatol, 1975 (64). pages 191-195), aiid pci}eiraik>n il^ifough 
human su-atum corneum has likewise been tested in die franz cell. The peneiration-proinoiing 
substances comprised oleic acid DAB 10, I-iZ-erhoxyechoxv^edianoL Euuiwi G {DAB 10), 
l^bratac and Labrafil, as well as mixmres comprising oleic acidf2-(2-ethoxyethoxy)cBiaiioL 
oleic acid/Labrafil and oleic acid/Lanrafac> in a rap'o of approximaceiy 1:1. 

The release of active ingredient w'xih ume in the USP paddle apparatus exhibited no great 
differences. On measuring (he permeation fhrough anijisal skin, and panicuiarly thj-ough hnnvm 
stratum corneum. however, it was shown that dermal patches which were pnxiucv wkh a 
mixture of oleic acid and 2-(2-ethoxyeihoxy)ei]ianol in a ratio of approximately 1 : i iis enhancers 
gave significamly higher permeation rates than those which were observed on the addition of tiie 
individual enl'iancers or wichotit enhancers, h was surprising that the mixture of oleic acid and 
2-(2-ethoxyeihoxy)ethanol gave permeation rates which were higher than those obtaine;:i whesi 
using mixtures of oleic acid and odier enhancers. The former mixture is ohvioiiiSly distinguished 
by 'tis .special resorpi ion-accelerating properties. 

.VIoreo\'er, it should also be emphasised as being advantageous that these are two known 
substances, which are customarx^ and har-miess as adjuvaru subsrariceN in . pharniaceuijcaJ 
preparatioiis. and are fx>r new chetViicai substances wiiich would involve the risk of sidC'Clfccts 
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and wcuid li^ve lo In: reeled in fong-Eenn loxkoiogki^ im^sug^.t,m mm'c my «>5^ 1?? 
empfo>=ed m a medkiae for fiunan use. 

Examples. a!•^ gi^«R t?eio-.-. of the manner in uhich dermaf paicUes ;i- . .>rdrs^ le 
Appifeajion, aod-comparist)!) psich^, cap he Pfoduced. Funjiennore, resiiss 
of acitve h^gretliem aiid the results of pemesrion tests are tkscr^d. An «f»U! rtii^'vkvhn 
that which -is faraigar to otie ski«u} ia the ?t was employed for the analj.is t/f^ W^ 
ingrediem. coniaa in die acceptor niedium. 
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Claims 

1 . A trahsd^tmdltherapeme system (TTS) which contains 

oestrogen and a . gesta^ 
^aigest^g^nor 
- an^aiicJrbgen 

as drug stibstance(s), an acrylate-based pressure-sensitive adhesive, anti the two 
subsfaiqees oleic acid and 2H(2-ethoxyethoxy)etbanoi as resorption promi>ters. 

2. A drug preparation according to claim 1, characterised in that ihe oestrogen is 
oest^aidibl or ethinyl oes^^ the gestagen is nor^his^eroae atetate, 
ievonorgestrei, progestsrone or ehlomiadinone acetate, and the. aasdr'Qgto is 
testosterone, wheretn other salts or esters, or bases also, can also be used, 

3. A <dnig prepara^on acconiing to clauns 1-2, characterised in ttet ^e aojlaite^hased 
piressure-sen^tive adhesive is obtained by the radical polymerisation of bxiM actylate^ 
2^thylhexyl aoylate, me^crylate, vmyl acetate, acr\1rc acid, faydroxyethyi acrj'Iate or 
from rnktures of some or all of the cited monomers, and/or that crossEnidng -agents 
and/or other adjuvant substances are added in an amount less than 2 %, 

4. A drag preparation according to claims 1-3, characterised in that the ratio by weight of ^ 
oleic acid to 2-(2-ethoxyethoxy)etfaanol is 2:1 to i:2, preferably 1.5:1 to i:1.5, and the ' 
amount of this mixture is 1 - 10 percent by weight with respect to tiie patch weight 
including all the active ingredients and adjuvant substances, but without the fiiiBS such 
as the backing film and the release liner, 

5. A drag preparation according to claims 1-4, charaaerised in that it contains oestradiol 
and norethisterone acetate. 
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6. A drug preparaiion according lo claims 1-4, characterised in thai i( cuiiUjins 
oestradiol and kvonorgestrel. 

7. A drug preparation according lo claims 1-4. characterised in ihai n coniaias t^ihinyl 
oesiradioi and levonorgestrei. 



8. 



A drug preparation according lo ciaims 1-4. characierised in ihzi n contains 
testosterone. 
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